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DECUS Program Library Write-up DECUS NO. FOCAL8-197&15-38 

SELF-TEACHING PROGRAM FOR FOCAL 

by H. R. Bungay, 3 r d  Clemson U n i v e r s i t y  November 1971 

This  program f o r  teaching FOCAL i s  used r o u t i n e l y  on a PDP-15 and has been t e s t e d  

on a PDP-8. The tapes t h a t  are s u p p l i e d  c o n t a i n  the LIBRARY IN f e a t u r e ,  and t h e  pro-  - 
gram has been d i v i d e d  i n t o  f o u r  p a r t s  t o  f i t  the  memory p a r t i t i o n s  f o r  Mu l t i -User  

FOCAL w i t h  a PDP-15. By d e l e t i n g  t h e  LIBRARY - I N  commands, t h e  tapes can a l l  be loaded 

a t  once i f  p e r m i t t e d  by the  a v a i l a b l e  core s i z e .  For use w i t h  a PDP-8, w i t h  a smal l  

memory, e a r l i e r  p o r t i o n s  o f  the program must be erased t o  p rov ide  room f o r  subsequent 

p o r t i o n s .  I t  would be v e r y  easy t o  modi fy  the program o r  t o  use p a r t s  o f  i t  i n  o t h e r  

programs. 

The f o l l o w i n g  i n s t r u c t i o n s  a r e  g iven t o  each user:  

Guide Sheet f o r  Sel f -Teaching FOCAL Program 

The idea i s  t o  le-ave t h e  program t o  t ry  FOCAL commands and t o  r e t u r n  t o  the  program t o  
1 earn new concepts, 

To Leave: w h i l e  depress ing CNTRL, h i t  P 
To Return:  
Terminate commands by RETURN 

Type G, space, statement number, and h i t  RETURN 

Reentry p o i n t s :  
1 :01 
1.13 
1.23 
1.25 
1.32 
1.38 
2.01 
2.37 
2.39 
2.44 
2.60 

S t a r t  o f  Program 
More i n f o r m a t i o n  about GO 
WRITE 
More on WRITE 
TYPE 
More about TYPE 
A r i t h m e t i c  symbols/wai t 30 sec. 
More about math 
Operat ion as a desk c a l c u l a t o r  
Opera t i  onal  ma thema t i  cs 
Symbols and SET 

2.79 
3'. 10 
3.20 
3.30 
3.38 
3.50 
3.54 
3.60 
3.79 
3.86 
4.01 

Several commands p e r  l i n e  
TYPE w i t h  w r i t i n g  & numbers/wait 30 sec. 
ASK 
DO 
More about DO 
I F  
More about I F  
Program t o  average grades 
FOR 
More about FOR 
C los ing  remarks/wai t  30 sec. 

Common Mistakes 

1. The a s t e r i c k "  i n d i c a t e s  t h a t  i t  i s  OK f o r  a command. Use CNTRL P a t  any t ime 
t o  get*. 

2. There must be a space a f t e r  a command, e.g. G 1.12 

3. A co lon  (:) means t o  t y p e  i n  i n f o r m a t i o n  o r  t o  use RETURN t o  cont inue on. . It 
i s  n o t  OK f o r  a command. - 



E A  
C F O C 4 L 1 5  V 9 4  
Ol l o rn1  T ! " T H I S  FOCAL P 9 O G R 4 M  TEQCHES FOC4L P S O ? Q A M I Y , < -  
53 1*'32 T !"4 P R O G R 4 M  C O N S I S T S  O F  COMM4NDS TO THE COMP!JTEq* 
g l e n 3  T ! " L E T ' S  START RY S E E I N G  HOV TO GET 49O;JND I N  THE 
'41 -Ol4  T !"PROGRAM- TO M4KE THINGS H ~ D P E N J  -JSE THE 9ETrJ921 KEY 
9 1 - Q S  4 4 N 9 "  THE I N S T R ' J C T I O N  GO OY Ci (EITHEFI  V I L L  ' J 0 R ) O  
0 1 or716 T ! J" ' J ILL 5 T 9 R ' T  THE P Y O G R d M  4T 4 GIVEN N ; J M R E S E D  
f l l - f l 7  T ! " L O C 4 T I O N -  I F  N O  NllM9ES I S  GIVEN,  EXECUTIOV 
9 1  -Gf8 T !"ST4F?TS AT THE L O 4 E S T  N'JMSE9ED LOCATION I N  THE E N T I ' I E  P R 0 1 9 A K -  
4 1 - 6 9  T !"TO I N T E R f J P T  4 T  4 N Y  TIME,  ' J H I L E  D E P S E S S I N ' ;  THE 
9 1 . 1 0 1  T !"KEY CONTPOL ( C T R L )  q I T  P- I ' J I L L  M4KE I T  IWTETI'JPT R Y  I T S E L F  
0 1  - 1 1  T ! "SO THAT YO'J C 4 N  'TSY GOIVG r j 4 C K  TO 4 N  E 4 S L I E 9  COMM4MD. TYDF 
G71 1 2  T !" G 1 *US F3'JT ORSE9VE S p 4 C I N G -  NFXT S E E  Y O ' J q  YIJIDE SHEET"; 0 
C41 1 3  T !"EVERY L I N E  (STATEMENT)  H45 4 N'JMRES. THE L I N E S  4 ' i E  

9 1 - 1 5  T ! " 1 - 9 9  4 R E  4 L L  I N  GRO'JP 1 -  THERE 49F: 15 G q O ' J P S -  
9 1 - 1 6  T !"YO'J !JON'T F I N D  M'JCH 4 9 0 i J E  1 - 5 0  V3ECA:JSF: THY P Y O T S A M  Y 4 S  ?FEN 
0 1  - 1 7  T ! " D I i r I D E D  :JD TO F I T  SM4JAL COMPJTERS-  
?11*1Fi T !"EXPERIMENT I F  YO'J L I K E  J I T H  !I I N  GRO'JD 1 -  
?) 1 1 9  T !"CONSrJLT YOrJQ G'J IDE SHEET FOR REENTRY D O I N T S -  
r?l*201 T !"NOTE TH4T THE 1;OMD'JTER T Y P E S  * ( 4 S T E R I S r O  .6HEN 
3 1 - 2 1  T ! " 4 W 4 I T I N G  COMM4NDS- I T  T Y P E S  4 COLOIV : dYEN 
0 1 0 2 . 2  'r !"EXPECTING D 4 T 4  O R  TiFT~J ' iN- ' ' ;  r! 
i?l 1-23 T !"LET'F ,  LE4r lN 4rjOrJT '.J".ITE ( O q  T H I S  C@VP!4Nn C 4 ' J S E S  4 
@ 1 * ' 2 4  T ! " L I N E  TO BE r J r? ITTEN O'JT- FO? EXAMPLE:'.*] 1 * ' 3 m -  TSY IT"; 9 
67 1 - 2 5  T !"NOTE THE ST4TEMFNT NiJMRER- YOiJ D I D N ' T  S!?E TYI  S rlHEN 

@ l o p 7  T !"GET EVERYTHING-  U S E  CONTROL * TO H 4 L T  T H I S -  I F  YO'J 
B l * B U  T !"TYPE 4 D I G I T 9  YO'J ' J I L L  GET EVERYTHING I N  THAT 7 Y O ; J D -  
r? 1 - 2 9  T !"TqY Y ~ J ' * I  1 -F!@>'d 1 - ' ? 3 -  JSE CONTROL D TO KEEP F9OM 
?I 1.30 T !"GETTING 4 MILE O F  P 4 P E R .  I F  YOlJ TQY TO - J q I  TY 
f l 1 . 3 1  T !"CS NON-EXISTENT S T ~ T E M E N T D  YO!l J i J S T  S E T  * 
41-32 T !"NEXT L E T ' S  SEE YO'd TO M4KE THE P1?0Gri4M TYDE THIN '3S  OIJT-" 

9 1-34 T !"(JSE QrJOT4TION M 4 9 K S -  ' J S E  THE J C O M M Q N r )  TO 5FE ONE OF 
8 1 - 3 5  T !"MY L I N E S  4 5  4 N  EY4M"LE- "!"YO!J C4N i d 9 I ' l E  A P903Y4V 

4 1 - 3 7  T !"TQY THE FOLLO.JING :'*;',d 'i.PIt 
'31-38 T !I' THE EYCL9M4TION P O I N T  I S  4 L I N E  FEKD (49V4NCF P4PE:'I)  
m 1 -39 T !"F03 THE T E L E T Y P E .  'JYEN YOIJY P R O S Q 4 F  I S E?JTEYTD 
9 1 - 4 @  T !"IN i3Tf3.JP 59 'JSE G 5 . 9 1  TO 9 ' J N  I T - "  
! 3 2 - 0 1  L I T E 4 C H 2  
2'2*!32 9 U I T  
fl5*(?1 T !"HELLO OiJT T H E R E - "  
0 5 - 9 9  T !"CONS!JLT Y0iJ.S G'JIDF SHEET FO? PEENTRY DOItJ7f-" ;L2 
* ; G  

9 1 - 1 4  *r ! - I Y  GQO'JPS D E S I G N ~ T E T )  BY TYE F I R S T  D I G I T S -  ET;. i - 1 ? ~ 1 . 5 ~ ~  

q 1 - 2 6  T !"THE P R O G 9 4 M  Y4S R - J N N I N G .  I F  YOrl  TYPE ONLY YOiJ : J I L L  

0 1 - 3 3  T ! I ~ T H F ,  C O M M P ~ N O  I S  r y w  ( o ~ i  T I -  TO J J S T  . w r  J ~ I T I V T ~  YO'J 

a 1 - 3 6  'r !"OF YO'JY  om^ ; J S I ~ \ J G  W O - J P  5 . W C H  I 1 3 4 : ~  SNED F O ~  YO:J. 
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C F O C A L 1 5  V 9 A  
04.01 T ! " T H I S  IS  E N O U G H  F O R  Y O U R  I N T R O D I J C T I O N  T O  F O C A L .  
04.02 T ! "YOU H A V E  SEEN THE C O M M A N D S  A N D  S H O U L D  BE P R E T T Y  H A N D Y  IF] 
04.03 T ! " T H E  M E C H A N I C A L  A S P E C T S  OF T H E  L A N G U A G E .  
04.04 T ! " Y O U  MAY N E E D  T O  S T U D Y  P R O G R A M M I N G  T O  L E A R N  HOW TO M A K E  
04.05 T ! " G O O D  U S E  OF F O C A L .  
@ 4 . 1 @  T I !"AND SO WE SAY A FOND FAREWELL T O  FOCAL, L A N G U A G E  OF 
04.11 T ! " E N C H A N T M E N T  A S  I T  F A D E S  I N T O  T H E  S U N S E T  O F  A S M O K I N G  TELETYPE 
04.99 Q U I T  

A T  T H I S  P O I N T ,  

C F O C A L 1  5 V 9 A  
02.81 T !"LET'S L E A R N  S O M E  A R I T H M E T I C  S Y M B O L S  S U C H  A S :  
02.02 T !" + IS +"!" - IS  -"!" * I S  X (TIMES)" 
02.03 T I"  / IS D I V I D E " ! "  t IS T A K E  TO A P O W E R ,  E . G  3 t 2 = 9  
02.38 T !!"NOW T R Y  WRITING Y O U R  OWN P R O G R A M .  T H E  O N L Y  C O M M A N D  Y O U  
02.31 T !"WILL N E E D  I S  T Y P E  O R  T. U S E  G R O U P  6. F O R  E X A M P L E  
02.32 T !"YOUR P R O G R A M  C O U L D  B E : " I ;  W 6.05 
02.33 W 6.10 
02.34 T 1"  Y O U  MAY N E E D  T O  U S E  ( 1 TO KEEP T H I N G S  S T R A I G H T .  
02.35 T ! " E X E C U l E  Y O U R  P R O G R A M  W I T H  A GO 6 . 8 5 .  ";Q 
02.37 T I "  NOW T R Y  A P R O G R A M  W I T H  S E N T E N C E S  A N D  N U M E R I C A L  A N S W E R S .  
02.38 T ! " W R I T E  6.01 TO SEE A H A N D Y  WAY T O  D O  THIS.";Q 
02.39 T !"YOU C A N  O M I T  T H E  N U M B E R S  ON YOUR S T A T E M E N T S  A N D  U S E  F O C A L  

02.41 T !" NUMBER:  I 2  + 2 T 5 t 3 , N O  = IS USED."  
02.412 T ! " T H E  NEW * R A Y  B E  S P A C E D  FUNNY." ;Q  
02.44 T ! !"LET 'S L E A R N  S O M E T H I N G  U S E F U L .  
02.46 T 1 " F S Q T  IS  S Q U A R E  R O O T "  ! " K I N  IS SIN,  ( F C O S  A N D  F T A N  A L S O )  
02.47 T !"FLOG IS  N A T U R A L  L O G A R I T H M  
02.48 T !"NOW D O  S O M E  D E S K  C A L C U L A T I N G  A N D  C O N E  B A C K  TO 2.60 
02.49 T !"AN E X A M P L E  C A L C U L A T I O N  I S  T F L O G ( 2 ) / 2 . 3 0 3  TO G E T  L O G  
02.50 T !"TO T H E  BASE 10 OF 2. TRY S O M E  P R O G R A M S  OF YOUR OWN."; Q 
02.60 T !"IT IS  TIME TO L E A R N  TO USE S Y M B O L S  A N D  T H E  COMMAND 

02.62 T ! " C H A R A C T E R S  A N D  C A N  H A V E  D I G I T S  B U T  NO I N T E R N A L  B L A N K S  

02.64 T !"IT IS P E R M I S S I B L E  T O  USE S U B S C R I P T E D  V A R I A B L E S  

02.40 T !"AS A D E S K  C A L C U L A T O R .  T R Y  THE F O L L O W I N G  W I T H  NO S T A T E Y E N T  

02.61 T I "  SET ( O R  SI. F O C A L  V A R I A B L E S  S T A R T  W I T H  A L P H A B E T I C  

02.63 T !"OR P U N C T U A T I O N  M A R K S .  E G O  X ,  X i ,  P O P ,  M N 4 ,  E T C .  

02.65 T ! " D E S I G N A T E D  X ( 1 ) ,  M O M ( 3 1 ,  Y 1 ( 5 ) ,  Z ( J > ,  ETC. B U T  D O N ' T  
02.66 T !"WORRY A B O U T  T H I S  F O R  NOW. T H E  COMMAND S IS U S E D  TO 
02.67 T ! " D E F I N E  A S Y M B O L ,  E G O  S XZ5.7 O R  S Y = F L O G ( X )  
02.68 T ! "TRY W R I T I N G  Y O U R  OWN P R O G R A M  U S I N G  G R O U P  7 A L O N G  
02.65, T ! " T H E  LINES OF T H E  F O L L O W I N G : " ! ; W  12 
02.791 Q 
02.75, T ! " F O R  C O N V E N I E N C E ,  M O R E  T H A N  O N E  COMMAND C A N  BE O N  A L I N E  
02.8B T !"OF THE P R O G R A M .  E G .  "!;W 3.13 
02.81 T ! " T R Y  W R I T I N G  A C O M P A C T  P R O G R A M  OF Y O U R  OWN By 
02.82 T ! " C H A N G I N G  Y O U R  P R E V I O U S  P R O G R A M .  Y O U  C A N  
~ 2 . 8 3  T I " S 1 R U L T A N E O U S L Y  E R A S E  A N D  W R I T E  B Y  G I V I N G  A N E W  
02.84 T ! " S T A T E M E N T  T H E  S A N E  NUMBER A S  AN O L D  ONE.  U S E  G R O U P  7 , " ; Q  
03.10 L I T E A C H 3  
03.11 Q 
63.13 S X=7;S Y=953;S Z = Y / X ; T  7 
06.01 T ! " T H E  A N S W E R  =" 
e6.05 T 5 + 7 
06. l@ T 12.3/(45+67.8> 
06.99 Q 

12 -93 S Y =  FLOG(X)/2.303 
12.92 S Xz12.345 

12.P4 T !"X = " ,"y  z 
12.95 T X , Y  



E A  

C F O C A L I S  V9A 
83.10 T !'*WE CAN K I X  ANSWERS AND V F I T I N G  ON THE SAME L I N E  OF TYPING.  
0 3 -  11 T !'*FOR EXAMPLE:"jV 3.1 3 
0 3 - 1 2  G 3.14 
563.13 T !"MY ANSWER I S  Z='*>Z 

03.20 T !"A VERY U S E F U L  COMMAND I S  ASK ( O R  A ) .  T H I S  CAUSES THE 
03.21 T !"PROGRAM TO S T O P  AND W A I T  S;IHILE YOIJ TYPE I N  A NIJ1V1BER. 
g3.28 T !"FOR EXAMPLE: A X ALLOGIS YOU TO T Y P E  I N  A VALUE F O R  X. 
03.23 T !''YOU CAN U S E  QUOTES TO W R I T E  BEFORE I T  ASKS"!;W 3.25 
0 3 - 2 4  G 3-26 

P~3.26 T !"CHANGE YOrJR P R E V I O U S  PROGRAM TO TRY TH1S";O 
03.30 T !"THE DO (OR D) I N S T R U C T I O N  I S  F A I R L Y  EASY TO IJIVDERSTAND 
83.31 T !"RUT I T  I S  D I F F E R E N T  FROM FORTFlAN OR PL1 I N  CASE YOTJ A R E  
a3032 T !"USED TO PROGRAMMING I N  THOSE LANGUAGES. DO S H I F T S  
03.33 T !Ir CONTROL TO A STATEMENT OR TO A G R O T  AND THE PROGRAM 
03.34 T !" COMES RACK T O  T H E  S T A R T I N G  P O I N T  WHEN I T  F I N D S  THE 
c13 .35  T !"COMMAND RETIJRN (OR R ) .  rJSE W R I T E  13 TO S E E  A 
03.36 T !"SUB-ROUTINE I N  A GROUP BY ITSEL,F. TRY D 13 I N  ONE 
83.37 T !"OF YOUR P R E V I O U S  PROGRAMS."JQ 
03.38 T !"WRITE A PROGRAM I N  GROUP 8 AND !JSE D 8 TO EXECUTE THE 
03.39 T ! "ENTIRE GROUP. P U T  THE D 8 COMMAND I N  ANOTHER GROUP, 
03.40 T !"AND NOTE HOW CONTROL S H I F T S  A!?OUND*";(3 
PI3050 T !"LET'S SEE I F  YOU CAN HANDLE ONE O F  THE MORE D I F F I C U L T  
03.51 T !"COMMANDS> I F  COR 1). THIS I S  A D E C I S I O N  CObWAND Y H I C H  
03.52 T !"ALLOGJS BRANCHING I N  THE PROGRAIVr.0 F O R  EXAMPLE>"!; 
83.53 T !Ir I (X-1) 3 * 5 5 1 3 * 5 1 1 3 * 5 2 " ; Q  
03.54 T ! "THIS  I S  TRANSLATED:"!" I F  X-1 I S  NEGATIVES G O  TO 3.55 
03.55 T !Ir I F  X-1 = B J  GO TO 3-51"!" I F  X-1  I S  + > G O  TO 3-52 
03.56 A ! " ( H I T  RETURN K E Y ) " > A N  
03.57 T !"PERHAPS YOU CAN UNDERSTAND T H I S  B E T T E R  F90M AN EXAMPLE.";V 14 
03.66 T ! " T H I S  PROGRAM AVERAGES GRADES. EACH TIME A GRADE I S  ENTERED 
03.67 T ! " IT  INCREMENTS G o  THE I F  COMMAND KEEPS I T  ASKING F O R  GRADES 
03.68 T !"UNTIL G=NI THE NUMBER O F  STUDENTS.  VHEN G=NJ I T  T Y P E S  OrJT 
cI3-69 T !*'THE ANSWERS. TRY MY LITTLE GRADE AVERAGE PROGRAM BY D 14";O 
a3079 T !"TO USE THE FOR (OR F) I N S T R U C T I O N  I N T E L L I G E N T L Y 1  YOU NEED 
03.80 T !"TO KNOW A L O T  MORE ABOUT V H I T I N G  PROGRANS.  L E T ' S  J I J S T  
f l 3 . 8 1  T !"SEE An! EXAMPLE HERE AND NOT WORRY ABOUT THE D E T A I L S .  
03.82 T !"YOU USUALLY USE S U B S C R I P T E D  V A R I A B L E S  OR AN INDEX OR BOTH. 
P, 3.83 T !"A T Y P I C A L  COMMAND IS:"!;S N=2;Y 3.85 
03.84 G 3.86 
03.85 F I = l r N ; D  1 3 3 Q  
03.86 T ! "THIS  TRANSLATES:  FOR VALUES O F  N STARTING AT 1 AND GOING 
03087 T !"UP I N  STEPS OF l r  EXECUTE GROUP 13. W I T H I N  GROTLJP 13 

03.89 T !"BE D O I N G  THE CALCULATIOR OVER SEVERAL T I M E S  WITH THESE 
03.9@ T !"CHANGING VALUES O F  I .  TRY GO 3.85 I F  YOU Y I S H  AND COME R 4 C K  
03.91 T !"TO 4.@1 FOR CLOSING REIV1ARKS";O 
04.01 L I TEACH4 
04.a2 Q 
97.99 (2 
1 3 - 1 0  A !"GIVE ME A NIJEV!BER."JNCT 
13.28 S N S Q = N U  * Ku'  
13.30 T !"THE SQIJARE OF YOUR NUWBE!? = "JNSO 
13.98 RETlJRN 

0 3 - 1 4  T !"YOiJ MUST HAVE CALCIJLATED Z BREVIOUSLY.  STOP AND TRY TH1S";Q 

8 3.25 A !"X= " J X J "  Y=">Y 

~3.88 T !'*YOU WOULD YSE I AS A SURSCFUPT O R  AN INDEX AND v o r J L D  THTJS 

4 



1 4  Ft !"GRADE &\JERAGES*'! *'hilMREI? O F  STUDENTS = " J N  
14.61 S G=0.P)JS SUK=GI.B 
14.62 I ( G - N )  1 4 . 6 3 ~ 1 4 . 6 4 ~ 1 4 * 6 4  
14.63 S G=G*l;A !'*GRADE = " r V J S  S'UF=SUM+VJ'G 14.62 
14-64 S AVE=SUN/N;T !'*AVERAGE = "sA'L7E 
14.99 T ! ! J G  5.98 

* c i G  
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